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Abstract 
Assessment of the magnitude and trends in territorial inequalities could (and should) be a useful tool for designing adequate 
regional development strategies aiming to reduce economic and social disparities. In this context, our paper is exploring the 
issue of territorial convergence in Romania by combining economic and social perspectives based on a new synthetic index 
of development at county level. The index captures various economic and social aspects (GDP/capita, labour productivity 
and life expectancy), offering a synthetic measure of development which is further used for assessing the degree of 
convergence among Romanian counties over 1995-2012. We computed the annual coefficients of variation among counties 
and tested for sigma convergence using standard statistical methods such as Augmented Dickey-Fuller and Phillips-Perron 
tests. The results indicate a significant sigma divergence trend on the long run, despite temporary decrease in inequalities 
associated with strong economic growth.  It seems that territorial development in Romania was persistently unbalanced and 
the disparities have had a tendency to widen in time. 
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1. Introduction 
The issue of spatial disparities is a matter of high interest for decision makers, practitioners and academics. 
In Romania, one of the top priorities of the economic policy is “the territorially balanced and sustainable 
development of the Romanian Regions”, as well as “the diminishing of the economic and social disparities 
between Romania and the other EU member states” (Government of Romania, 2007, p. 120 and p. 86, 
respectively). Unfortunately, most empirical studies undertaken in Romania found an alarming process of  
deepening regional inequalities that started from the transition period and continued ever since (Dachin, 2008; 
Goschin et al, 2008; Patache and Grama, 2011; Antonescu, 2010 and 2012; Boldea et al, 2012). Despite 
availability of significant structural and cohesion funds that should have enhanced economic growth in 
underdeveloped regions, accession to EU did not counter the growing inequalities. On the contrary, the 
developed regions reaped most of the post-accession benefits, drawing on their expertise in accessing European 
funds (Zaman and Georgescu, 2009; Goschin and Constantin, 2010). This divide is especially visible as regards 
FDIs, largely concentrated in Bucharest-Ilfov region (Zaman et al., 2011). Another factor that aggravated the 
territorial gaps was the recent economic crisis that had unequal effects at regional level (Goschin and 
Constantin, 2010; Ailenei et al, 2012). 
A large part of the literature on regional inequalities is focused on GDP per capita, as a complex measure of 
economic development (Antonescu, 2010 and 2012; Boldea et al, 2012; Ailenei et al, 2012; Zaman and 
Goschin, 2014a and 2014b). The contribution of our paper is a more complex approach of regional inequalities 
based on several indicators that provide complementary information. We are going to explore the issue of 
territorial convergence in Romania combining economic and social perspectives by using a new synthetic index 
of development at county level. The index captures various economic and social aspects (GDP/capita, labour 
productivity and life expectancy), offering a synthetic measure of development which is further used for 
assessing the degree of convergence among Romanian counties. 
The reminder of the paper proceeds as follows. Section 2 introduces the synthetic index of social and 
economic development and discusses the empirical results obtained at county level for the period 1995 to 2012. 
Section 3 is devoted to testing for sigma convergence of Romanian counties on the long-run based on the 
analysis of stationarity of ı time series using Augmented Dickey-Fuller and Phillips Perron tests. Section 4 
summarises the findings and concludes. 
2. A synthetic index of social and economic development 
It is common knowledge that individual indicators fail to provide an accurate picture of social and economic 
processes, especially when examining complex issues such as regional inequalities. In our opinion, examining 
spatial disparities should involve several indicators in order to get a better understanding of territorial 
differentials.  To this aim we introduce a new synthetic index of development at county level. We included in 
this index several highly significant indicators: GDP/cap, as a complex measure of economic development, 
labour productivity as an indicator of regional economic performance and life expectancy, which reflects life 
quality and living standards of inhabitants in a region. A common method for reuniting different indicators into 
one comprising measure is the composite index procedure (e.g., Zaman and Goschin, 2014a). The first step of 
this procedure consists in transforming (normalizing) the raw data in order to enable the aggregation of the 
heterogeneous variables. In this paper, for each county, the original value of each variable was divided by the 
national average in order to capture its relative position in the national economy. The resulting scores are to be 
interpreted as follows: scores above 1 indicate well-performing counties (the higher the value, the better is the 
county’s performance), while scores below 1 represent the less developed counties. We further computed the 
synthetic index of social and economic development by averaging the scores for each year and county. 
105 Zizi Goschin /  Procedia Economics and Finance  32 ( 2015 )  103 – 110 
 
 
Fig. 1. The synthetic index of economic and social development, by county, selected years 
Source: processed by the author 
 
The results obtained after completing the previous procedure indicate significant differences among counties 
(Figure 1) with Bucharest Municipality on top position, followed at large distance by Ilfov, Timis and Brasov 
counties. Moreover, inter-county differences seem to increase in time, despite temporary decrease in 
inequalities associated with a period of strong economic growth 2000-2006. 
County variations in the synthetic index of economic and social development over 1995-2012 tend to be 
larger in case of most developed counties: Bucharest Municipality, Ilfov, Timis, Brasov, etc., as well as for 
several less developed ones: Ialomita, Covasna, Vrancea and Neamt (Figure 2).  
The variations in the values of the synthetic index at county level were consistent with the general trend of 
widening the economic and social development gaps among Romanian counties after 1990. Obviously, the 
increase in territorial disparities cannot be assigned to one factor exclusively. Among the main factors that 
leaded to higher post-accession inequalities it is worth mentioning the international economic and financial 
crisis and Romania’s accession to the EU (Zaman and Goschin, 2014b).  
Another major factor was the FDI inflow, which rose sharply after 2000 and had significant economic 
impact, nationally and regionally as well; however, the positive effects were not felt as strong in all regions and 
spatial disparities deepened further in the context of a far more rapid economic growth in the Bucharest-Ilfov 
and West regions. 
106   Zizi Goschin /  Procedia Economics and Finance  32 ( 2015 )  103 – 110 
 
 
Fig. 2. Variation in the synthetic index of economic and social development over 1995-2012, by county 
Source: processed by the author 
 
Since the values of synthetic index of economic and social development point to an upward trend in regional 
disparities over 1995-2012, we are further going to test the statistic significance of these findings. 
3. Testing for sigma convergence of Romanian counties on the long-run 
Sigma convergence, a concept formulated by Barro and Sala-i-Martin in 1995, captures the trend in regional 
disparities based on territorial dispersion of significant indicators of economic development (usually 
GDP/capita), measured as: 
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where  yi are the spatial values of the indicator under consideration (the synthetic index of economic and 
social development in our case), n is the number of territorial units and y is the average. When ı diminishes on 
the long-run, the regions are converging, while if ı augments there is “sigma divergence”.  
Our computations of ı values indicated a general upward trend of territorial inequalities over 1995-2012, 
temporarily interrupted from 2000 to 2006 (Figure 3), in the context of strong economic growth that favored 
positive evolution of the economy even in less developed counties and subsequently narrowed territorial 
differentials. 
We have to test if the upward trend of sigma indicator indicated by our results (Figure 3) is statistically 
significant by analyzing the stationarity of sigma time series using Augmented Dickey-Fuller and Phillips 
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Perron tests. Since the null hypothesis of both tests is the existence unit root, failing to reject the null indicates 
non-stationarity of time series, supporting the divergence assumption if the trend is positive (as suggested by 
our preliminary results – Figure 3). 
 
 
Fig.3. Sigma divergence of Romanian counties over 1995-2012 based on the synthetic index of economic and social development  
Source: processed by the author 
   
Both Augmented Dickey-Fuller and Phillips Perron failed to reject the non-stationarity hypothesis, 
indicating a significant sigma divergence trend on the long run. This result reveals the constant widening of 
social and economic divide among Romanian counties during the 1995-2012 period. Among the main causes of 
the growing spatial gaps we emphasize the following: unbalanced distribution of economic resources (e.g. 
R&D potential and FDIs are highly concentrated in Bucharest-Ilfov region), chronic underdevelopment of 
North-Eastern and Southern Regions, the adverse effects of restructuring of the economy during the 
1990s, that hit hard especially the mono-industrial localities, the spatially differentiated impact of the recent 
economic and financial crisis (depending on the economic structure of the regions), etc. Our findings provide 
empirical support to the theory of increasing regional gaps in the initial phases of economic development of a 
country, according to the “natural” cycle of inequalities described by the Kuznets curve (Kuznets, 1955; 
Williamson, 1965). 
Despite signs of economic recovery, now visible in the national economy, many regions still experience 
persistent economic difficulties following the recent financial and economic crisis and adequate regional 
development strategies are needed in order to reverse this unfavourable trend and to narrow the development 
gaps through systematic regional development measures aiming to support a faster development of the lagging 
counties. Balanced social and economic development of Romanian regions and counties in the future is 
depending on the ability to stimulate endogenous growth by harnessing their competitive advantages, while 
strengthening their economic potential, attracting investments, supporting further development of the SMEs, 
improving business infrastructure, protecting environment and raising the quality of life. 
4. Summary and conclusions 
The persistence of the divergence trend in regional growth trajectories limits the impact of balanced 
territorial development policies, while maintaining or increasing inequalities. In this context, the paper explored 
the issue of territorial convergence/divergence process in Romania by using a new synthetic index of 
development, that combines several relevant economic and social characteristics of counties, namely 
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GDP/capita, labour productivity and life expectancy. Through this index we provided a more complex measure 
of economic and social development of Romanian counties compared to using individual indicators for 
analysis. The values of the synthetic index of development pointed to significant differences among Romanian 
counties, with Bucharest Municipality on top position, followed at large distance by Ilfov, Timis and Brasov 
counties.  
Inter-county differences seem to enlarge on the long-run, despite temporary decrease associated with a 
period of strong economic growth 2000-2006. In order to test the significance of this trend, the values of the 
synthetic index of territorial development have been used for assessing the degree of sigma convergence among 
Romanian counties over 1995-2012. We employed standard statistical methods such as Augmented Dickey-
Fuller and Phillips-Perron tests and found a significant sigma divergence trend on the long run, despite small 
deviations. This indicates that territorial development in Romania was persistently unbalanced and the 
disparities have had a tendency to widen in time. Therefore adequate regional development strategies are 
needed in order to reverse this unfavourable trend and to narrow the spatial gaps through systematic regional 
development measures aiming to support a faster development of the lagging counties based on improved 
business environment and infrastructure, as well as a better use of their local economic and social 
resources for growth, drawing on their potential competitive advantages. 
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Appendix A. Augmented Dickey-Fuller and Phillips-Perron tests 
Null Hypothesis: VAR has a unit root  
Exogenous: Constant, Linear Trend  
Lag Length: 0 (Automatic - based on SIC, maxlag=2) 
   t-Statistic   Prob.* 
Augmented Dickey-Fuller test statistic -2.131788  0.4935 
Test critical values: 1% level  -4.616209  
 5% level  -3.710482  
 10% level  -3.297799  
*MacKinnon (1996) one-sided p-values.  
 
Null Hypothesis: D(VAR) has a unit root  
Exogenous: Constant, Linear Trend  
Lag Length: 0 (Automatic - based on SIC, maxlag=2) 
   t-Statistic   Prob.* 
Augmented Dickey-Fuller test statistic -3.748962  0.0487 
Test critical values: 1% level  -4.667883  
 5% level  -3.733200  
109 Zizi Goschin /  Procedia Economics and Finance  32 ( 2015 )  103 – 110 
 10% level  -3.310349  
Null Hypothesis: VAR has a unit root  
Exogenous: Constant, Linear Trend  
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel 
   Adj. t-Stat   Prob.* 
Phillips-Perron test statistic -2.036983  0.5413 
Test critical values: 1% level  -4.616209  
 5% level  -3.710482  
 10% level  -3.297799  
Null Hypothesis: D(VAR) has a unit root  
Exogenous: Constant, Linear Trend  
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel 
   Adj. t-Stat   Prob.* 
Phillips-Perron test statistic -3.743693  0.0491 
Test critical values: 1% level  -4.667883  
 5% level  -3.733200  
 10% level  -3.310349  
 
References 
 
Ailenei, D., Cristescu, A., Viúan, C. 2012. Regional patterns of global economic crisis shocks propagation into Romanian economy. 
Romanian Journal of Regional Science, 61, 41-52. 
Ailenei, D., Dachin, A., 2007. Diminuarea inegalităĠilor-condiĠie esenĠială a coeziunii economice úi sociale- delimitarea ariei problematice 
de cercetare – Cercetare ùtiinĠifică în Academia de Studii Economice Bucureúti - Editura A.S.E. 
Ailenei, D., Dobre M., ğâĠu D., 2009. Diminuarea disparităĠilor pe piaĠa muncii – condiĠie esenĠială pentru realizarea coeziunii economice 
úi sociale, Supliment revista Economie Teoretică úi Aplicată, 29-33.  
Antonescu, D., 2010. The Analysis of Regional Disparities in Romania with Gini/Struck Coefficients. The Romanian Economic Journal, 
Vol. 2, Issue 40, 160-183. 
Antonescu, D., 2012. Identifying regional disparities in Romania: a convergence process perspective in relation to European Union’s 
territorial structures. Procedia Economics and Finance 2012. 1148-1155. 
Barro, R. and Sala- i-Martin, X., 1995. Economic Growth, New York: McGraw-Hill. 
Benabou, R.J.M., 1996. Inequality and growth, in Bernanke B.S. and Rotemberg J. eds.NBER Macroeconomics Annual, MIT Press, 11-74. 
Boboc, C., ğiĠan E., GhiĠă S., 2012, Labour Market Inequalities and Economic Development, Economic Computation and Economic 
Cybernetics Studies and Research, vol. 4. 
Boldea, M., Parean, M., Otil, M., 2012. Regional Disparity Analysis: The Case of Romania. Journal of Eastern Europe Research in 
Business and Economics, Vol. 2012 (2012), IBIMA Publishing, available at: 
http://www.ibimapublishing.com/journals/JIEBS/jiebs.html 
Constantin, D.L., Goschin, Z., Drăgan, G., 2010. Implications of EU Structural Assistance to New Member States on Regional Disparities: 
The Question of Absorption Capacity, in R. Stimson, R.R. Stough, P. Nijkamp (eds) Endogenous Regional Growth, Edward Elgar 
Publishing Ltd., Cheltenham, UK, Northampon, MA, USA, 182-203. 
Constantinescu, M., Constantin, D.L., 2010, Dinamica dezechilibrelor regionale în procesul de integrare europeană: modelare, strategii, 
politici, Editura A.S.E., Bucureúti 
Dachin, A., 2008. Rural development - a basic condition for narrowing regional disparities in Romania, Romanian Journal of Regional 
Science, vol.2, issue 2,  106-117. 
Dobre, M. H, Ailenei, D., Cristescu, A. 2011,  Regional distribution of discrimination forms in the labour market in Romania, Romanian 
Journal of Regional Science, vol. 5, no. 2, 53-64. 
Drennan, M.P.; Lobo, J.; Strumsky, D. 2004. Unit root tests of sigma convergence across US metropolitan areas, Journal of Economic 
Geography, No 4, 583-595.  
110   Zizi Goschin /  Procedia Economics and Finance  32 ( 2015 )  103 – 110 
Dickey, D.A. Fuller, W.A., 1981. Likelihood ratio statistics for autoregressive time series with a unit root, Econometrica,Vol. 49, 1057-1072. 
Elliott, G., Rothenberg, T.J., Stock, J.H., 1996. Eficient tests for an autoregressive unit root, Econometrica, Vol.64, 813-836. 
Government of Romania, 2007. Regional Operational Programme 2007-2013, Final Version. Ministry of Regional Development, Public 
Works and Housing, available at http://www.mdrl.ro/_documente/POR/ROP%20Final%20Version.pdf.  
Goschin, Z., Constantin, D.L., 2010.   The geography of the financial crisis and policy response in Romania, in G. Gorzelak and Ch. Goh 
(eds.), Financial Crisis in Central and Eastern Europe - from Similarity to Diversity, 161-190, Barbara Budrich Publishers. 
Goschin, Z., Constantin, D.L., Roman, M., Ileanu B., 2008. The Current State and Dynamics of Regional Disparities in Romania, in 
Romanian Journal of Regional Science, vol. 2, no 2,  80-105. 
Goschin, Z., Constantin, D.L., Roman, M., Ileanu, B., 2009. Regional Specialisation and Geographic Concentrantion of Industries in 
Romania, South-Eastern Europe Journal of Economics, No.1,  61-76, University of Macedonia Press, Thessaloniki.  
Horváth, G., 2009. Cohesion Deficiencies in Eastern and Central Europe – Inequalities of Regional Research Area, Centre for Regional 
Studies of Hungarian Academy of Sciences, Discussion Papers, No. 72, Pécs.  
Huffschmid, J., 2005. Economic Policy for a Social Europe. Palgrave Macmillan.  
Hull, K., 2009. Understanding the relationship between economic growth, employment and poverty reduction, available at: 
http://www.oecd.org/dac/povertyreduction/43280288.pdf 
Iancu, A., 2009. ConvergenĠa economică, Editura Academiei Române, Bucureúti. 
Institutul National de Statistica, 2014. TEMPO database - time series, https://statistici.insse.ro/shop/ 
Kallioras, D., 2010. Regional Inequalities in the New European Union Member-States: Is There a 'Population Size' Effect?. Discussion 
Paper Series, 161, 1-12, South and East European Development Center, Department of Planning and Regional Development, 
University of Thessaly.  
Kuznets, S., 1955. Economic Growth and Income Inequality. American Economic Review 45 (March), 1–28. 
Marelli, E., 2006. Specialisation and Convergence of European Regions, The European Journal of Comparative Economics, No. 2,  149-
178 
Nahtigal M., 2013. European Regional Disparities: the Crucial Source of European Un-sustainability, in Evropska unija, 4, 
http://matjaznahtigal.com/wp-content/uploads/2013/04/SSRN_European-regional-disparities_March2013.pdf 
Oficiul National al Registrului Comertului, 2013.  Online database. Available at: www.onrc.ro  
Patache, L., Grama, I.G., 2011. The future of socio-economic regional disparities in Romania, in European economic recovery and regional 
structural transformations. Cluj Napoca: RISOPRINT. 
Quah, DT., 2002. One third of the world growth and inequality, CEPR, London School of Economics. 
Szendi, D., 2013. The Convergence Process and the Effects of the Economic Crisis in Central-Eastern Europe, Romanian Review of 
Regional Studies, vol. 9, 1.  
The UC Atlas of Global Inequality, http://ucatlas.ucsc.edu/ 
Villaverde J., 2006. Indicators of regional economic convergence, in De Lombaerde P. (ed.), Assessment and measurement of regional 
integration, Routledge/Warwick Studies in Globalization, London,  146-161.  
Williamson, J. (1965). Regional Inequality and the Process of National Development: A Description of Patterns. Economic Development 
and Cultural Change, No. 13. 
Zaman, Gh., Georgescu, G., 2009. Structural Fund Absorption: A New Challenge For Romania?, Romanian Journal of Economic 
Forecasting, vol. 6, no 1, 136-154.  
Zaman, Gh., Goschin, Z. (2014)a. A New Classification of Romanian Counties Based on A Composite Index of Economic Development, 
10th International Conference on European Integration – New Challenges – EINCO 2014, University of Oradea, Faculty of Economic 
Sciences, Oradea, Romania on 30-31 May 2014 
Zaman, Gh., Goschin, Z. (2014)b „O tipologie a creúterii economice regionale în România” Romanian Journal of Economics, Tome 38, vol. 
47 no.1, pp. 134-153, http://ideas.repec.org/a/ine/journl/v1y2014i47p134-153.html. 
 
